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Zusammenfassung von JP 2001232487 (A) 
PROBLEM TO BE SOLVED: To provide a laser 
beam machining device and method by which an 
irradiation beam continuously emitted from a laser 
oscillator is controlled and desired abrasion work is 
performed without affecting the temperature control 
of the entire laser oscillating part, and to provide a 
manufacturing method for an ink jet recording head 
using the device or the method and an ink jet 
recording head manufactured by the manufacturing 
method. SOLUTION: The laser beam machining 
device or the laser beam machining method is for 
performing optical abrasion work by irradiating an 
object 108 to be machined with laser beam flux 102, 
106 from an ultra-short pulse laser oscillator 101 j 
which continuously radiates an optical pulse having I 
a large spacewise and large timewise energy density j 
in a pulse radiation time of one picosecond or less. " 
The device is constituted in a way that the optical 
abrasion work on the object 108 is performed by 
controlling the irradiation beam of the laser beam 
flux 102, 106 using a control means which is 
arranged in a place not affecting the temperature 
control of the ultra-short pulse laser oscillating part. 
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U ly - if JDI & ft 5 Z k tf^m ktzh,, 

[oo 1 ] ij cm l r m i,- 
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-Mzmtttt h^h n^mmzwMth c. t x\ 
emmmn-fi i o tM»T& ; t a^isf: & s . 

y hn-;K:»S£4x § -I t * i; 5r < . £J£ UfeV—f 

xmsico&\^T7'u~is a ytoxzft o ztti^mt 
[0014] xmxomomsmiz&^xit. v- 
v ^mxxmmmm?M o 31 

Sit « fcffigTS i 1 1 J: 0 , V— fSfefiS 

y h v-Mztwz**. i i t & < . » 

JUXft^ *1t tt£ J: tfSnU&K* ?t(2 JuXittr^SStc 

jes t -c w^xwtt o ig i mm mmti z, t # 

X£ff a Z 1 a*C* I. . , %MXh h V-lffS 

T L * 5 t , SRWirTtflJaBwaiit «fc & U^fHtffM 
ttStffc; fc fc P«Wf&4 L T L S d Z t *» t . Sttft 

ammm^mmmitzmz^ xiel^j; -3 tataraE 
s i 1 1 i oTSJts-rs ; t t/x% h . 

[00 15] 

Hj-t s . &is , i (±xie Ltn i mmmz . 

1 1 ±l\m 1 ( iXsQ I tzlft 2 ^ ifc]f - ! _ , / .-u tenj 

3 (±±ia l^is 3 emmmiz. ztiwim h <vx% 

4. 

[HffiM 1 ] 13 Hi, *»J?<DH*M 1 (cfe(t§ -f 

smss^3t^io«ra#ia'r-*s„ i o umjw 

xV—fmm, l 0 4\$7 4 -iVYWX^ ay^> 

^yxm^ts-jxtmwm^m vr-i-mm. 
?v=T4 nmmmmm^^^ k i o 5 

i0 7[»iii/yx, losirtOnx 

[0016] ±IE*^tfc^T. S^V^k-f-"-^ 

&»i o lfrm^mmzmiztifzu-yxm 

0 2 5:7 <-)VV\syX^ ayTy-y-uyxmZ^tr? 
0 5 fciBDJU 7 * hv^? l o 5±.lzftM£titz~?x 



X 1 0 7 fccfcoTIMlIfij 1 0 8 \Z7 t~AXHm$ 

■3 5:*^^— f'SDXSgtfflv^^S 1 trngfJilTW 

«f -t- i^iWiJx- mi ^ l- — if wmchz, i tzyj -> 

wmiz mmmzmMn ixs i 1 1 & i> „ z o^«>, fjts 
^7^a^(mtBMt$[j»-ri=^st lt. *ni6«t 
^^T(i. i^-rnfisi o lA^Ki^ti^i— -f* 

^m$iz. mffim#mmm&ffiM$mi o 3 

*EL. 3Ki£i«ffi*ON. TtilDT^ffi^OFFtf !» 
t. ON/OFF«ilJ»t±-oT. ajPXftl08^Fif 
£M^ttJnXTS±3t«GStT^S„ ^O^, XIEP 
— fft&BWtetiPM&z y Yu-Mzfm^H-l I i 
t^^MIFJtt LT(±. mlE)t^W«^^(tS^ 
— f^SH 1 0 1 t^^OPaWffg; t< , S hiZli, 
U-rmgffil 0 1 cDl/-f tMPi£«^J; Off* L 

s ; 1 36*wc* & . *mmmiz& ^x n , ± 

lE3tJI^at LT. f-g 7^-WW^tiyt7 

Ji. «^,*iJil^Jt^M B B B y^^^-. (A 
om) N *i>v^im«^*^tJ;S*1frftiT"^ttjt« 

MON, ^HfjfS** X h m WMOFFtL 

-;x mmfth-\"ii%izm-*rm'. >x . on of 

K;'))tjEK^MMi-Sl-:)tL.-CtAiv, fc^L. It 

^-xmkthtzib, i~if ; ms<y o ^ft-^r 

*X^)^Mfttt t =fc-5T, V—^fi VUX mtf%=F% 

fz, VH -)\\\ .^^/-^i^fj. ^i5i,SSJul 
|5l-T"$iX^-^JPX5r *J ; & 3 

tot, l/-- f<nm&m\ixhh^jvxmw\. aj^x^ 

SSSS&KLT, U-fB^SON/OFF-tSifc 

[0017] [ mmm 2 ] 0 2 1± , ^jw^nffiM 2 

tfct« 1/-- f MXSg^3e^««B&^0T'*l» „ 

2 0 1 ti3H;wai/'-irsyiak 2 0 4n? a ->vw 
yx. ^y^y^vyxm^^xvmmm-^k {*r 

~7~m^m. run Aimm^memmiimz-k 
tr) , 205fi7*b?x?. 2 07immmmuy 

X. 2 0 8!ittIfttfcS. 
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[0018] ±.m%&mzt5^x , m^x\y~^m& 
m o i 

2 £7 j-)VYV>X^ ayfyfuyxmi^ti^x 

r^-y^mMLtzv— o emsm^]yyx 

2 0 7 iZ X ->XmUM2 0 8 izy *- *Z®&i$tl. 

[0019] zeox o^m&cou- ^'JnlSStffl^ 
h \y—f%mzi± , f ^ffls^ffl t ^ f — f mt 

ftX'fol, Uzb^X, C\(T)lots:\y-^%m.m^^ 

LT. *!«Mfc£^Tf4. U-iF3HEg&2 0 1 
frbfflft%ttftV-- J ?m.2 0 2£*fLt\ F— F&S 

(43'J^aS^)V— f ff»5j v £fr^fi«3 > F n-;F 

o 3 £eu »i%2 o s \,zmn%%m.zmmw 

~thZ. bl<z3;-r>X, WMTM 2 0 8 Sftjit Jnit S J: 
(4. mlB*^c03m+tfcH-&l'- ^fi^2 0 1 1 
[00 20] *SSffcW(ciiVva±, 3te»fiE«*¥Si: L 

to, »m^>K^J!5#9£Jt-3-O^ 0 ;c?)7tto 

m^nm^v^. -t^b-hmmuxizm^z^ 
m-x^m^-^mx^imdfzMz, v~^r 

:r> I-n-/l U^#2r4i^U«*t3t5iS«¥gi 

[0021] mmm 3 ] m 3 a. *%^^iytn 3 1 

Hfctswc, ©WXt/- f-^i§S3 0 1*»^H4>^ 
EP^Fr^O ,d&8f $ ilfz U~¥%Sk 3 0 2 £ 7 -f -/F F V v 

X 3 y-fy-tfi- yx^&#tf-7X^B3H33t^ 304 

( ^- 5 , ?'Jf^ T^F^Mi^HJKj 



V— f3BK 3 0 6 (iSJ^ffil^ 3 0 7 £ j -)tia 
Ift3 08t7t-^fi»3*l, v-^wmzi.-ix 

[0022] i«Oi'5=5:ffifK<Ol'— fjDl^Stffll^ 
ill. . Sffi73M<7) 1 h°3TOT^^°^X^fiB#raiITV 

—ir^ftaj-rs f— r nsis(i«^- f rim ?rffl^T 

TMffMl § ii . -*W(=iR. HI 1 1/ K 5 i re <, > 6 i> 

V%3L3 0 2t*tLT*S#^t*jIWJ«SST-*l)0 
. y ^- 3 0 3 ^fiL. 04 izirctX 3 ^tB«U 

i X/ n y F n - 5 1 J; § EKX t r- F OMffl t J: o T P 

»«*iS^-r-3yFn-/F§iiS„ 

mmemmmii- a ■y^-mmM^mmzx^x 

[0023]-*, *ii»iJ»SS-C-*l=ElE^3 
-3 0 3t01^-if*n!8SfS*i5aJ4M±. v— fa^w 

I* 1 '^^-^ i t(4*< > #^l>3tX^/l/^-£7)!SX^ 

fctt^r^. MLfcUNc?- 3 3 0 3(4, 
X7ny~3 0 9t J:ot:SM*fel±a*^SlK&# 

tftotih z t iiz^^x nmmbtix \ ^ „ 

[0 0 24] li^. »(4LTV^V^\ 3fejI«tV 

^mmfMzx^xmmmix^. z^z.xm 
mmzKKmz x -> xm&i $ ^ § #^.=.± , ^m^' 

u-iflHSiSrttcM^^v^ o fi^I««4F~^' 

if mi±MZ t , M*Wt(4#-tf>^c7)B&3MiK 

7V-^ 3 yJPHS^*T^^tfc^T(4, 3Bg 
»J»ilST-*SIBIlE^ 3 7^3 0 3 &3t3IK«Mt'- 

[0025] ^MMfflSSii, *HM5MttJV^(i, 

o F F -f 5 fc*>(cfi , mSiJWt^MsrH^ ^ «/ ^ - 
^, #«*^«^ (AOM) ^mfl»*-?tJ:l»3tffl 

rale j: zmmmt ox, atnuff^icj: i>*ii^« 



x, on/of f vmmzmm-fh^b : k'ft-->xhfk 

b i: ltimcommtm±is^ ^-Sn^bn- 
/WS a y F n-5#KC J: ^TfWHW-fUf fin. 
[ 0 0 2 6 ] fcrtfU 1 tfa&jaTOV— ' f^Vkxfi,. 

m^m^mm-tt. m^m^mftrnmizx^ 

j&friSx. S - i: M^«^fE#tt»^^i:' 
I 0 0 2 7 ] *3fteJlIl£ t? 3MS^ni§£. 

1^ — if ^JSiJ J: 5]-i?)ififS ^ > F p — Mz 

^ytcommmmm t mm t ^mmmmmm 
•t&zb mmt £4 . mmmmvstMmb t 
-m. mmm^mmx-htiiifzxmm^^tz 

t tut E3£^ t <rm<nv— f KtfflfV-J* fc =Sr o T n 

[ o o 2 8 ] v— f mxm®.b tx^m^mz^ 
m5[z^fi.o^y—yyxb^ ) o. v—fwxnn 
mmm± y-^mm^m^mib^i, tztz 
i , mum^wm^ i mnxmK t tzarnxm^ 
jRJBfcE tx =j y f o-5¥at x -> x , v-w w 

■tiitizz^x, £ mmmxmm%XT7"]/~y 3 
>Mxztjozthxzi£oizm$iix^&„ 
[00 29] mz , m 6 iz±M<rmm i hosa 3 ^ 
-f jpiss^ffl^tipi^tis^y^j/'x •/ Mail 

^■yF£^f\ El6tt5UT, 3 3(±S«T*D. ifO 

SRhtfi-f y? 

frxx ih,, zcr>-i y^B±ffiE^«^3 4{±ittaiP2 1 

taa-ra-r y?SEB&3 1 fttusfrcfco. iis^m 

«^3 2{z^>7imv mmzix. 4> 
??y?£<oj>3 \mm ft ix^y? m&zti 

5. 3 5[^y»3 liUVS}Eg^3 2£ 

^figi-stftoiH«S:^rr5^«rrft o . mm 3 tm 

^flhZbX-iy^M^3 K *««^3 2£ffML 
T^S. Sfi3 3fc^fi3 5fc^ffi^<D--fy 

7\mnmmz\m&u 2 1 &fi^ 4* y 7 ^ v- 
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[0030] icoi -5 5r^f y^^'x «y MHfiKv Kii. 

&%^m<nmmmTxfo 1 h - ^ 3 4 1 ^0^^ y 

StA7--y/Ltlt3 3 *ftiSfr& tthiz^ A 
y?lmffl3 1 _ fcJ:V^y^i«M3 2t^l>EgPt^lII 

Tm%%rwzm>* 9 - ymzmti vrnxmrn t 

y^sa»3 1 1 h-? 3 4 osaM^-at- 4 i 3 tss 
3 3 tmi3 5 tzryj syvmftLfzik. / xm$ 
mt&mm y 7 ^ xru- h 2 s . »^sixt^s 

^t±ISa^T ^/-ck-ifjDlSS^ffl^-CFifSE 
/ - > WW L / 2 1 £jfML 
Jilf*. ^FH/KiOh - y lEtllfflWSffi^ n-^-^l v y" Lfc 

m^mm^thtt^iz^ rum^-xriy- 

[003 1] 

xl>ii:^<. I — irfHB3^^3*KSfeflf SfL* I — if 
3fc0!BlfSW»L-C. YmnJtT7V-^~iymL*'tt 

ozttfx%z> u~^mxmm t v -ifjni*& . ^ =t 

i^'x v MBfi^v H^tBKSffit KKKSrffit =fc & y 
y > ; x 7 h 7 F $98%tl Z b h . ttz, 

*$mz x mi, i- -^%nwftisLmmL 3 y v n- 

^u-^mxmo z t mmb%& u—fMLm. 
bu-^mxftm. tiximy-ymxmwtfdz^m 

tcfco T JPl^-4 -fy^yx^l IBliK >y F ^KjiSrS 

^Ltzv-^fmk^hbx. mimzmM-fhko^z 
lx. m\\xmz?m^>v^~mmmMML. mx 
mwmvm^frxmsLV&^XTru-y 3 ymxzn 
ozb mmbtzh u-^ftaxmrnb v-^nx-^m, 
&xvi%]s~-fmxmwttzteij-mz];^xmxi-z> a 

y^y'x -y FIEi^'y FOSit^StlSSit^St i 4 
-f > y >y FIE^v -y F &^S^I> i b VX% h . 4 

S ; t =5: < . i 
imu»K* tz\±mxMmf$mzfo tx v-^vvxa) 

I ill ' 1,1 - 1 MM' i n im@tF— f'# 
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mmsmwi h mot 1 •:: , :^>t, nta. 

JtT7~V-y 3 y \z X •jTMSfutT'^Xvis .fctfft 

igg^ ioTlaxi-s-f y?xx 7 MBS 

[0ffi«fS5«£f^] 

[01] *%0f!«»iM 1 tus* u-irjnisai^^ 

««0 O 

[02 ] *ffflcDSlffiM2^IX -1fm!SS^^ 

[03 ] *^w«tM3(cs^u-¥jpxsa^7t^ 
mem. 

[04 ] #B^SS»ffl3£ffi*lllK*3 

0o 

[05] *?SHj?cosittM 3 is-vmvmo is- 

■y-yx^-tm. 

[06 ] *m<7)$mmizm4 yiitx. -y he$K7 

V (VW&fi'Mz £*>X Sit § titz A y? Vx. 7 MBfiK 

[ft^M 

2 : *>j7a7I/-b 

3 : -f > ? i^'x 7 MB» / \ 7 H'** 

2 1 : Ay?W&UJX)V 

3 l -.A y?m 

[01] 




3 2 : -fy?«M 
33 

3 4 : >fy?ttffiB&±at7 

35 

10 1: ffi&^/kXl'—f&^Sff 
10 2: 

10 3: *MftSB 

104: y*h-?x?mffl¥& 

10 5: 7th7^ 

106: rsem 

107:7* h~?x7J*?-y&&]/yX 

10 8: MJPX^ 

201 : 'j yymw5.jv\,xis~r%m 

202 : V— f7t3> 
2 0 3: 

2 04 : 7t hVX^HSSg^^ 
20 5 : 

2 0 6: U-D*^ 

20 7 : 7th7X?A7->'Ml/yX 

2 0 8: SJoXft 

30 1 : WW^V-iTISBB 

302: y-*Fm. 

303 : EHE^g 7^- 

3 04 : ?*YVXtrfflffl&& 
30 5: 7th7X? 

3 0 6: V- 

307 : 7th7^?y^-^il/yX 
3 0 8: SJnlft 
3 0 9: ^7'U7- 

[02] 




[03] 



1 ) )0 1 
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